Transplantation of mesenchymal stem cells with self-assembling polypeptide scaffolds is conducive to treating myocardial infarction in rats.
The poor survival and differentiation of the donor cells in the infarcted myocardium has hampered the therapeutic efficacy of cell transplantation. A self-assembling polypeptide RAD16-II (Ac-RARADADARARADADA-CONH₂) spontaneously assembles into stable nanofiber scaffolds, which mimic natural extracellular matrix at 0.1-1% peptide concentrations in the myocardium. We isolated mesenchymal stem cells from the bone marrow of adult male rats that express both c-kit and Nkx2.5, a cardiac transcription factor, yielding selected mesenchymal stem cells (SMSCs). We initially confirmed that the self-assembling polypeptide scaffolds are conducive to growth, survival and differentiation of SMSCs in vitro. Subsequently, SMSCs mixed with the self-assembling polypeptide were injected into the infarcted area at 30 min after the establishment of myocardial infarction in female rats. The donor cells were tracked with Y chromosome in the myocardium. The changes of cardiac function, myocardial structure and capillary density were detected at 4 weeks after cell transplantation. The hearts transplanted with SMSCs incorporated into the nanofiber scaffolds showed smaller infarction size (19.55 ± 2.1%) than the hearts injected with SMSCs (27.37 ± 4.8%). Importantly, the systolic function indices, left ventricle ejection fraction and left ventricle fractional shortening, were significantly improved in the animals transplanted with SMSCs mixed with the nanofiber scaffolds (59.31 ± 4.9% and 31.91 ± 8.1%), compared to those with SMSCs alone (48.31 ± 9.2% and 23.58 ± 8.5%). In conclusion, transplantation of SMSCs mixed with the self-assembling polypeptide RAD16-II is more effective to promote myocardial regeneration and attenuate cardiac injury in a rat model of myocardial infarction.